This paper describes the PerceptiowActiow Impact (PAI) model used for testing the usefulness of health care organization performance indicators, and reports preliminary data in support of this model. Two hmdred and ninety six hospitals contributed 500,000 obstetrical cases, and responded to surveys to assess various aspects of indicator usefulness.
Domains of interest that were assesed include relevance of the measures, whether the measures identi6ed opportonities for improvement, whether the health care organization took any action in response to the data, health care organizational structure for data use, and methods for dissemination of the indicator data.
Findings from this study provide support for the PA1 model. Consequently, perceptions regarding the Indicators apparently have a significant impact on the ttsefuloess of the data. When action was taken in response to the indicator data, a positive impact on patient care pmmses and outcomes was the typical resalt. Additional research is d e d in the areas of data dissemination effectiveness, and the impact of attitude change on the use of performance measures. Copyright 0 19% Elsevier Science Ltd.
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Background
In 1987, the Joint Commission on AccreditsIIMedical Statistical Analysis, Humana, Inc., tion of Healthcare Organizations (Joint Comhuisville KY., USA mission) initiated the development and testing of obstetrical care and anesthesia-related perioperative performance indicators, designed to demonstrate and promote quality improvement [1, 2] . As part of a national system of performance measures called the Indicator Measurement System (IMSystem), these indicators will be incorporated into the Joint Commission's accreditation prcxxss, and will be used by health care organizations in continuous quality improvement activities. With the advent of worldwide health care reform efforts, it is expected that the risk-adjusted comparative information provided by this health care quality database will also be useful to governments, payers, purchasers, and other consumers. Performance indicators must assess areas of critical concern, and provide data in a format that is useful to these various audiences. The following reports the initial efforts to assess these aspects of the Joint Commission performance indicators, using obstetrical care as an example.
Although performance indicators represent a relatively new tool for measurement, outcome measures in general have a long history. For example, medical practice variations across small areas as an indicator of practice patterns have been studied for over twenty years [3, 4] . This approach has repeatedly demonstrated its value in targeting areas and conditions for further study. The Medical Outcomes Study (MOS) was one of the first major health services research studies designed to idenhfy the factors associated with variations in patient outcomes, and to develop practical tools for monitoring patient outcomes [5,q. The MOS General Health Survey was developed for this study, and a thorough evaluation of the instrument was conducted using known-groups validity.
Since the MOS, the rise of patient self-report in measuring outcomes has greatly expanded. There has been increased recognition of the importance of quality of life (QOL) as an outcome, and QOL measures have validated success in measuring symptomology, general well being, and physical, cognitive, emotional and social functioning [7-91. Although there is considerable debate concerning whether patient satisfaction is an appropriate proxy for outcome, patient satisfaction is one of the most widely used approaches to assess health care delivery [10, 11] .
Of all these approaches, performance indicators are the least likely to be evaluated ,for usefulness, or even for reliability and validity. This may be partly due to the lack of a model for conceptualizing the effects of indicators on health care organizations and the patients they serve. It is the intent of the following report to provide preliminary evidence for a model to evaluate the usefulness of Joint Commission performance indicators.'
For the Joint Commission, performance indicators are not designed to be direct measures of quality; rather, they are flags to alert users to possible opportunities for improvement in processes and outcomes [2, 12] . An example of an indicator is the rate for successful vaginal births after previous caesarean section (VBAC). Reliability seeks to quantify the extent to which a measure yields the same results on repeated trials. It is essential that indicators designed to measure and compare the performance of health care organizations nation-wide are capable of being consistently and accurately applied wherever they are operated [13] .
The types of validity important in the evaluation of performance indicators may include: (a) face validity, a subjective judgement of whether the indicator makes sense intuitively [14] Each dimension of the PA1 model is composed of critical factors, formatted as questions.
The first dimension, perception, indicates that potential users of the indicators must perceive the data as relevant and of sufEcient value before action is likely to occur. The key questions of perception include, but are not limited to: (a) does this indicator raise important questions about performance? and; (b) does this indicator identify opportunities for improving organizational ptrfonnance?
The second dimension, action, identifies the importance of organizational response to the data. Without action, the assessment of whether the indicators have had the desired effect can never occur. Key questions of action include: (c) haw the indicator data assisted in prioritizing action by identifying the areas that have the most potential for positive change? and; (d) do hospitals actually take action to improve their pcrfonnance b a d upon indicator data? These questions address whether the indicators are a catalyst for change in health care organization processes. Additional factors to assess organizational change may include: leadership and organizational support for indicator activities; educational resources committed to indicator activities; organizational structure for data use; current methods for dissemination and, resources (human and fiscal) expended for all aspects of the project. All the above dimensions may affect the ability of an organization to effectively respond to and use the data.
The third dimension, impact, demonstrates the ultimate value and usefulness of the indicators and of the database. Key questions include: (e) does use of indicator information result in improvement in health care organization processes or patient outcomes? (f) do these benefits outweigh the costs? and, (g) is there sufficient variability in indicator data to enable useful comparison between health care organizations? Together, the perception, action and impact dimensions provide a basic framework within which to evaluate the usefulness of the indicators.
METHODOLOGY

Sample for the overall beta test
Test sites were randomly selected from a pool of over 700 volunteer hospitals, based on the stratification criteria of hospital bed size, teaching status, geographic region, system a l l i a n~e ,~ and urban/rural location. Three hundred and seventy seven hospitals were selected to test the obstetrical care indicators beginning January 1, 1991. Eighty one sites dropped out of participation during the two year period, which represents a disproportionate number of smaller, rural, non-alliance and teaching hospitals. Table 1 demonstrates that there appears to be an adequate number of small and rural hospitals for the assessment.
Study design and data sources
Three data sources were used for the evaluation: (a) the actual indicator database; (b) the Individual Indicator Evaluation, a survey to assess the individual indicators and, (c) the Indicator Experience Evaluation, a survey to assess the indicator testing experience as a whole. Test site coordinators were sent multiple copies of the surveys, and were asked to distribute them to anyone within the organization who played an active role in the project. Reminder postcards and a follow up mailing to non-respondents one week after the return deadline increased the response rate sipdicantly.
The indicator database The first data source was the obstetrical care database, comprised of 541,577 maternal and 536,678 newborn records, transmitted by 292 hospitals. The maternal and newborn databases contain data elements in the categories of admission, discharge, patient demographics, diagnostic codes, procedure codes, labor and delivery, neonatal intensive care unit (NICU) admission, and laboratory tests. These numbers represent data of patients with discharge dates for 21 months extending from January 1, 1991 through September 30, 1992.
Assessing the usefulness of the individual indicators In December 1992, the 292 hospitals that transmitted indicator data were sent copies of the survey to assess the individual indicators. The investigators believed it was important to solicit the opinions of all participants, and did not want to exclude a hospital if they could not complete the study. Therefore,' hospitals that dropped out of data collection during the course of the study were asked to evaluate the indicators, so long as they contributed data.
The purpose of this survey was to obtain the hospitals' evaluation of each indicator with respect to its clarity and understandability, its relevance and value, any action that had been undertaken as a result of the indicator data, and an overall evaluation of the indicator. The questionnaire was structured with m i n t Likert scales (1 = unfavorable; 5 = highly favorable) to assess perceptions, and dichotomous/trichotomous response sets to assess action and impact. Open-ended questions p r o w for further detail and clarification.
Assessing the usefulness of the indicator experience as a whole Only those hospitals that collected suflicient data to assess the experience as a whole were included in this phase of the study. Therefore, only those hospitals that remained in the test during the entire period participated in the indicator experience evaluation. Consequently, 278 hospitals received the survey to assess the indicator experience as a whole. The intent of this second survey was to assess how the indicator information was being utilized within the hospital, and fwused on the topics of leadership and organizational support for quality improvement (QI) activities, educational resources, organizational structure for data use, identification of current methods of indicator data dissemination, assessment of intermediate organization benefits of indicator testing, and current and planned use of data in comparative feedback reports. (1 = not at all likely; 5 = very likely) and, (3) the rating of the value of the indicators, in terms of costs versus benefits (1 = not at all valuable; 5 = highly valuable). Due to multicolinearity between these three items, an overall evaluation index was created. This index was used to identify whether respondents' perceptions of the indicators were correlated with their responses on other questions.
RESULTS
76% hospital response rate. Almost half of respondents (45.6%) reported working in quality assurance/improvement. Physician respondents totalled 31 (9.1 %). By title, the majority of respondents categorized themselves as managers/coordinators (34.2%) or directors/chiefs (26.9%). Seven chief executive officers returned questionnaires, although many more report that they provided input on questionnaires submitted jointly with other staff. When the hospital was used as the unit of analysis, means per hospital were used to calculate statistics.
Assessment of perceptions
Analysis of variance reveals that there is a strong and consistent link between how relevant the respondents believe the indicators to be, and whether action was planned or taken. Thus, respondents who consider the indicators to be relevant are more likely to have taken or planned action (mean relevancy rating for respondents who have taken/planned action = 4.01) than those who consider the indicators to be less relevant (mean relevancy rating for respondents Response rates and respondent characteristics who have not taken/plamed action = 3.36; F = There were 260 individual indicator surveys 173.4; p < .01). returned by 5 1 % of hospitals. The second survey Another strong and consistent relationship on the indicator experience as a whole achieved a was identified between how often the indicators were perceived to identify opportunities for improvement, and whether action was taken or planned. Those respondents who believe that the indicators are more likely to identify opportunities for improvement are more likely to take/ plan action (mean "opportunities for improvement" score = 2.82) than those who have not taken/planned action (mean "opportunities for improvement" score = 1.62).
Assessment of action
Depending on the indicator, between 16.89% and 58.1 1 % of sites had taken action in response to the obstetrical care indicator data at the time of the survey ( Table 2) . Mantel-Haenszel correlations failed to identify a significant link between whether a hospital took action in response to indicator data, and whether the indicator database revealed a rate that was sigmficantly different than expected for that hospital. Thus, it was not an unusual indicator rate that appeared to stimulate action, but a perception of relevancy that appeared to stimulate action.
Typical dissemination strategies are demonstrated in Table 3 . Despite the widespread use of some these strategies, respondents demonstrated far less enthusiasm with regard to their usefulness. In general, the effectiveness of the typical dissemination strategies were rated somewhat low by respondents. Classification and Regression Tree (CART) analysis [17j reveals that dissemination approaches are perceived as more effective if they include multiple strategies. The most effective multiple strategy was identified as written distribution through memos/ internal mail and distribution through Quality Improvement Teams (mean rating = 3.4). There appears to be a modest link between how a respondent rates the effectiveness of dissernination strategies, and how favorably this respondent evaluates the indicators (R = 28; p < .01).
Organizational support for performance indicator initiatives may have a significant impact on how well they are integrated into the hospital culture and are fully used. In general, respondents believe that their senior management are highly supportive of these types of initiatives (mean = 4.28; median = 5.0). It is also apparent that respondents have a high degree of interest in quality improvement educational activities (mean interest rating = 4.47; median = 5.0). However, the availability of educational resources were perceived as only moderately available (mean = 3.35; median = 3.0). Only one third of sites have epidemiologists or other statisticians available, and even fewer have health services or other applied research scientists available to provide help in the interpretation of data (Table 3) . Test sites use a variety of strategies with which to respond to indicator data. Although only rated as moderately effective (mean = 3.38), the most common strategy is the use of on-going quality improvement committees, the creation of problem-solving task forces for the resolution of specific issues/problems and the use of CQI techniques, such as flow diagrams (Table 3) . CART identified that multiple strategies, the most effective being both the presence of problem-solving task forces and the use of CQI techniques, slightly increase the ability of sites to respond to these data (mean = 3.7). Availability of resources by which to respond to these data is rated as moderate (mean rating = 3.15).
Assessment of impact
For each indicator, respondents were asked to identify whether the results of action were positive, negative, or not detectable at the time of the survey. If action was taken in response to indicator data, an improvement in patient and organizational processes and outcomes was the most likely result (Table 2) . If action had been taken, improvement was reported in 50% to 78.26% of cases across indicators. Furthermore, when no improvement was reported, respondents identified that this was most likely due to the lack of time to assess results.
DISCUSSION AND CONCLUSIONS
Data sources utilized in this initial assessment of the PA1 model included the indicator database, and two survey instruments. The findings presented were the initial step in a multi-stage approach to assessing the PA1 model for performance indicator usefulness.
Limitations
There were some limitations to this study. Selecting the test sites from a pool of volunteers intrduced the possibility of self-selection bias.
In addition, bias may have been introduced into the survey data. For instance, respondents could differ from non-respondents on dimensions t h t &ect the results of the questionnaire. Not everyone who filled out a questionnaire had the same level of knowledge or experience with the indicators. Yet, in the analysis, all opinions are weighted equally. In addition, survey data, by definition, are only a compendium of perceptions and opinions and lack the robustness of observation data.
In this study, "action taken", and "action planned" were defined by the test sites, although it is likely that non-action in some cases may have k n the most appropriate approach. For example, the rate of successful vaginal birth following cesarean section may he well within the expected range for a given health care organization. Yet in accordance with Scriven[l8], a conscious lack of action may be the most appropriate decision. Consequently, individual health care organizations can report "no action taken" for an indicator of high utility for identifying opportunities for improvement across the population of health care organizations. Thus, false negative rates for use (or action) may have occurred using this methodology.
Perception
There is a strong and consistent link between whether an indicator is considered to be relevant and whether action is actually taken or planned in response to the data. There is an equally strong link between whether an indicator is believed to identify opportunities for improvement, and whether action will occur or be planned. In comparing the survey responses to indicator rates, it appears that taking action may be more related to perceptions about the indicator, than with what an indicator rate may reveal. These results provide support for the importance of perception in the use of indicator data.
Action and impact
Findings suggest that an organization is more likely to value the indicators when it is committed to quality improvement, and has adequate resources and strategies available to assist staff in interpretation, dissemination, and use of the data. Although some indicators are less likely to result in action (e.g. 1G.89% of hospitals took action on the indicator "seizures in term infants"), this may be due partly to the infrequent murrence of this event. However, when data from indicators are used, an improvement in patient outcomes and processes is the likely result.
The appropriate individuals must receive the information before it can be used; thus, it is essential to determine whether an organization has the capability to effectively disseminate. The most effective dissemination strategies include both written distribution through memos and internal mail, and distribution through quality improvement teams.
Although there is widespread interest in quality improvement among the respondents, there was also a perceived lack of availability of educational resources. The availability of an epidemiologist or other applied statistician is rare yet perceived by respondents as an important resource. Although strategies for quality improvement were rated as moderately effective, the combined presence of problem-solving task forces and the use of CQI techniques is one of the most successful strategies.
Relationship to validity
Finally, the authors suggest that the PA1 model for studying usefulness can contribute to the assessment of the validity of performance indicators. The validity of any measure is not an inherent characteristic of the measure; a reliable measure may be valid when used for one purpose, but not valid when used for another. Thus, validity describes the relationship of a measure to its specific intended use. According to the Joint Commission, a performance indicator for a health care organization is a measure of a process or an outcome (after appropriate adjustment for confounding patient factors) for which the organization can be held accountable. This indicates that the organization has at least some control over the outcome or process and can intentionally change that outcome or pro-
cess.
Therefore, to establish the validity of a performance measure, it is necessary to demonstrate that some organizations are able to intentionally change the outcome or process being measured. We believe that the PAI model for studying the usefulness of indicators simultaneously demonstrates that at least some organizations have been able to make such a change. The perception and action steps of the model contribute to the face validity of the indicators as performance measures. They reflect the belief of the organization's staff that the outcome or process being measured is one that they can intentionally change (i.e. improve), and they hold this belief so strongly that they act on it. The impact step of the model contributes to the construct validity of the indicator as a performance measure since the organizations have been able to intentionally change the measured outcome or process.
CONCLUSIONS
This evaluation identified critical areas that are ripe for additional research. The links between perception and action, and how types of action affect impact, appear to be particularly important. Further development of more effective dissemination strategies, educational materials, and strategies to respond to data is essential. In addition, further study of the impact element of the PAI model using longitudinal data will be essential to provide continued evidence of the perception-actionimpact link.
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